A4bstract. Nitrate reductase utilizing NADH or reduced flavin mononucleotide (FMNH2) as electron donor was extracted from the leaves, stems and petioles, and roots of apple seedlings. Successful extraction was made possible by the use of insoluble polyvinylpyrrolidone (Polyclar AT) which forms insoluble com,plexes with polyphenols and tannins. The level of nitrate reductase per gram fresh weight was highest in the leaf tissue although the nitrate content of the roots was much higher than that of the leaves. Nitrite reductase activity was detected only in leaf extracts and was 4 times higher than nitrate reductase activity. Nitrate was found in all parts of young apple trees and trace amounts were also detected in mature leaves from mature trees. Nitrate reductase was induced in young leaves of apple seedlings and in mature leaves from 3 fruit.bearing varieties. An inhibitor of polyphenoloxidase, 2-mercaptobenzothiazole was used in both the inducing medium and the extracting medium in concentrations from jW3 to 10--.r with no effect upon nitrate reductase activity.
AT) which forms insoluble com,plexes with polyphenols and tannins. The level of nitrate reductase per gram fresh weight was highest in the leaf tissue although the nitrate content of the roots was much higher than that of the leaves. Nitrite reductase activity was detected only in leaf extracts and was 4 times higher than nitrate reductase activity. Nitrate was found in all parts of young apple trees and trace amounts were also detected in mature leaves from mature trees. Nitrate reductase was induced in young leaves of apple seedlings and in mature leaves from 3 fruit.bearing varieties. An inhibitor of polyphenoloxidase, 2-mercaptobenzothiazole was used in both the inducing medium and the extracting medium in concentrations from jW3 to 10--.r with no effect upon nitrate reductase activity.
Classically it has been lheld that the seat of formation (23) of aminio acids in apple trees is the root. This view was supported by the observation that nitrate could be detected only in the youngest root tips. Other workers have concluded that reduction of nitrate is largely confined to the roots of apple trees (2) and other miemiibers of the family Rosaceae (3). This conclusion was based onlthe fact that only trace amounts of nitrate were found in the tracheal sap anld leaves, both of wvhich contained abundant organic nitrogenous miietabolites. Similar conclusioins can be drawn fromii the work of Wallace and Pate (24) (24) found that field pea leaves had a greater amount of nitrate reductase per unit fresh weight than did the roots. Since this disparity increased with plant maturity, they suggested that the site of nitrate reduction may shift to the leaves with plant maturation. This concept is consistent with the high activities found in the leaves of corn (21, 25) and wheat (6) ẽ~~~~~~~~~~~~~~. Chloromycetin was used at a concentration of 30ug/ml in the induction medium. Enzyme activity was determined using NADH as electron donor. Values are expressed as net induction (total induction minus control value This root enizyme appeared to be a typical pyridine nucleotide dependent nitrate reductase and thus differed markedly from the nitrate reductase from apple roots described by Grasmanis and Nicholas (8) .
Nitrite Reductase in Various Parts of the Apple Seedlings. The level of nitrite reductase activity in the leaf tissues was routinely found to be 4 times higher than the nitrate reductase activity. The activitv levels ranged from 5 (fig 5) , the patterns and rates of induction were different for each. There was no difference in entry of nitrate into the leaves during induction among these varieties. No change in protein content was detected during the course of the experiment for any of the tissues. The addition of chloromyeetin (30 ,ug/ml) (4) , to retard potential bacterial contamination, has no apparent effect on the induction rate. An inhibitor of polyphenoloxidase, 2-mercaptobenzothiazole, (19) was used in both the induction and extraction media at concentrations ranging from 10-3 to 10-5 M, with no effect on the induction or extraction of the enzvme. Expressed on a gram fresh weight basis.
